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DETAILED ACTION 
Response to Amendment 

Applicant's response to amendment on 06/26/06 has been entered. It is noted 
that the application contains claims 1-6 and claim 7 has been canceled by the 
amendment on 06/26/06. 

Response to Arguments 

Applicant's arguments with respect to claims 1-6 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 (JSC § 103 

Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Akiyama et al (U.S. Patent No. 6,560,024) in view of Nakamura et al (U.S. Patent 
No. 5,880,828) and Nakamura et al (U.S. Patent No. 5,880,828). 

Regarding claims 1 and 2; Akiyama et al discloses an appearance inspection 
apparatus for inspecting the appearance of a body comprising: 

a scanning head (16 of figure 4) for scanning the body substrate (1 of figure 4) to 
be inspected; and 

a main unit (12 of figure 4) for controlling the inspection apparatus considered to 
be a test unit (14 of figure 4) and said scanning head (16 of figure 4); 
wherein said scanning head (16 of figure 4) further comprises: 

a lighting unit (30 of figures 4 and 6) having multiple light sources (100, 102 of 
figure 6) for projecting light onto a surface of said body (1 of figure 6) to be inspected; 
and 
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a one-dimensional sensor (34 of figure 4 and col.5 line 67 to col.6 line 2) for 
detecting light reflected (figure 4) from said surface of said body (1 of figure 4) to 
produce image data (figures 3A-3B); and 
wherein said main unit (12 of figure 2) further comprises: 

a head control unit (40 of figure 4) for providing a control signal (50 of figure 4) to 
said lighting unit (30 of figure 4) for alternative switching between each of said multiple 
light sources (100, 102 of figure 6) to create different lighting states from the light 
projected by each of said lighting sources respectively (col.6 lines 12-26 and col. 9 lines 
24-30 and figures 15-16) and for controlling the relative motion of said scanning head 
(16 of figure 4) by a motor (20 of figure 4) relative to said body (1 of figure 4); 

a memory control unit (42 of figure 4) for storing in memory image data (54 of 
figure 4) produced by said one-dimensional sensor (34 of figure 4); and 

an analysis unit (46 of figure 4) for inspecting and reading the image to obtain an 
appearance inspection image of said body (1 of figure 4) to be inspected. See figures 1- 
16. 
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Akiyama et al discloses all of features of claimed invention except for the sensor 
comprises at least a plurality of arrays of multiple arrays of multiple image capturing 
elements corresponding to three (RGB) colors. However, Hanabusa et al teaches that it 
is known in the art to provide inspection of color pattern apparatus comprises a color 
CCD image sensor (2a of figure 1) for inspecting the object (8 of figure 1), wherein the 
sensor (2 of figure 1 or 10 of figure 2) comprises at least a plurality of arrays of multiple 
arrays (1 1, 12, 13 of figure 2) of multiple image capturing elements as three RGB colors 
(figures 2 and 4). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to combine Akiyama et al's inspection apparatus with 
one dimension sensor comprises at least a plurality of arrays of multiple arrays of 
multiple image capturing elements corresponding to three (RGB) colors as taught by 
Hanabusa et al for the purpose of reducing the scale of installation space and reducing 
low cost. 

Akiyama et al discloses all of features of claimed invention except for an analysis 
unit for correcting shading resulting from in said image data for each of the different 
lighting states switched by said head control unit to obtain an appearance inspection 
image of said body to be inspected. However, Nakamura et al teaches that it is known 
in the art to provide a inspection device and shading correction (figures 1-3) comprising 
an analysis unit (i.e., a data processing and control unit [13 of figure 1]) having a 
memory (132 of figure 1), a shading correction value setting program (135 of figure 1) 
and a correction value table (136 of figure 1) for correcting shading resulting from in 
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said image data for each of the different lighting states switched by said head control 
unit(i.e., a control unit [19 of figure 1]) to obtain an appearance inspection image of said 
body to be inspected. (col.4 line 5 to col. 5 line 45 and col. 6 Iine5 to 7 line 22). See 
figures 1-5. 



U.S. Patent Mm 9, 1999 shMiors 5,880,828 U.S. Patent Mm 9, 1999 Sh«t2ofs 5,880,828 

FIG.2 




Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to combine Akiyama et al's inspection apparatus with 
an analysis unit for correcting shading resulting from in said image data for each of the 
different lighting states switched by said head control unit to obtain an appearance 
inspection image of said body to be inspected as taught by Nakamura et al for the 
purpose of improving the image of the object by performing accurately shading 
correction for the CCD sensor arranged in the subscanning direction of device. 
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Regarding claim 3; Akiyama et al discloses said main unit (12 of figure 4) further 
comprises a correction value memory unit considered to be a judgment criteria (48 of 
figure 4 and col.6 lines 28-50) for storing digital correction values as a table for each 
array of image capturing elements of one dimension sensor (34 of figure 4). Akiyama et 
al teaches all of features of claimed invention except for each array of the RGB image. 
However, Hanabusa et al teaches that it is known in the art to provide inspection of 
color pattern apparatus comprises a color CCD image sensor (2a of figure 1) for 
inspecting the object (8 of figure 1) with multiple image capturing elements as three 
RGB colors (figures 2 and 4). It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to combine Akiyama et al's inspection 
apparatus with each array of RGB image as taught by Hanabusa et al for the purpose of 
reducing the scale of installation space and reducing low cost. 

Regarding claim 4; Akiyama et al discloses all of features of claimed invention 
except for said correction values are utilized to correct shading corresponding to each 
lighting state of said lighting unit and wherein said analysis unit corrects shading of said 
image data with reference to said table kept in said correction value memory unit. 
However, Nakarhura et al teaches that it is known in the art to provide a inspection 
device and shading correction (figures 1-3) comprising said correction values of table 
(136 o figure 1) are utilized to correct shading (135 of figure 1) corresponding to each 
lighting state of said lighting unit (16 of figure 1) and wherein said analysis unit (13 of 
figure 1) of correction shading (135 of figure 1) of said image data with reference to said 
table kept in said correction value memory unit (132 of figure 1). It would have been 
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obvious to one having ordinary skill in the art at the time the invention was made to 
combine Akiyama et al's inspection apparatus with said correction values are utilized to 
correct shading corresponding to each lighting state of said lighting unit and wherein 
said analysis unit corrects shading of said image data with reference to said table kept 
in said correction value memory unit as taught by Nakamura et al for the purpose of 
improving the image of the object by performing accurately shading correction for the 
CCD sensor arranged in the subscanning direction of device. 

Claims 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Akiyama et al in view of Hanabusa et al and Nakamura et al as applied to claims 1- 
2 above, and further in view of Kishimoto et al (U.S. Patent No. 4,978,224). 

Regarding claims 5-6; Akiyama et al in view of Hanabusa et al and Nakamura 
et al discloses said multiple light sources (100, 102 of figure 6) of said lighting unit (30 of 
figures 4 and 6) include: a side light source (102 of figure 6), which projects light onto 
the surface of said body (1 of figure 6) to be inspected at an angle (col.7 lines 5-10). 
Akiyama et al discloses all of features of claimed invention except for a slit light source, 
which projects a slit light at an angle, wherein said head control unit alternately switches 
said slit light source for lighting said surface. However, Kishimoto et al teaches that it is 
known in the art to provide apparatus for inspecting mounting of chip components on 
the substrate comprises a slit light source (51 Y, 51X of figure 20) for projecting a slit 
light at an angle (figures 1 and 20) to a printed circuit board (3 of figure 20), wherein 
said head control unit considered to be controller (9 of figure 20) for alternately 
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switching said slit light source (51 Y, 51X of figure 20) for lighting said surface of the 
printed circuit board (3 of figure 20). It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to combine Akiyama et al's inspection 
apparatus with a slit light source, which projects a slit light at an angle, wherein said 
head control unit alternately switches said slit light source for lighting said surface as 
taught by Kishimoto et al for the purpose reducing the time required for determining end 
points and reducing the brightness to the surface. 



US. Patent d«. is, 1990 Statiiarn 4,978^24 




Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Schmidt et al (6552783) discloses optical system; Adler et al (6437312) discloses 
illumination for inspecting surfaces of articles; 

Frefeld (6424735) discloses high precision three dimensional mapping camera; 

or 

Uemura et al (5197105) discloses method of reading optical image of inspected 
surface and image reading system. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sang Nguyen whose telephone number is (571) 272- 
2425. The examiner can normally be reached on 9:30 am to 7:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr. can be reached on (571) 272-2800 ext. 77. The fax 
phone number for the organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



August 3, 2006 
Sang Nguyen 
Patent Examiner 




Gregory J. Toatley, Jr. 
Supervisory Patent Examiner 
Art Unit 2877 
Technology Center 2800 




